Levels of soluble and insoluble tau reflect overall status of tau phosphorylation in vivo.
The clinical progression of Alzheimer's disease is closely related to tau pathology. Hyperphosphorylation of tau precedes histopathological evidence of tangle formation, and modulation of tau phosphorylation is a promising therapeutic target. Although some phosphorylation sites are more critical in pathological processes, the importance of each phosphorylation site is unclear. In this study, we found that levels of phosphorylated tau drastically increased in crude and insoluble tau fractions with aging in a transgenic mouse model of Alzheimer-type tauopathy. However, changes in the soluble tau fraction were minor and phosphorylation at some sites was even reduced with aging. Total soluble (presumably functional) tau was reduced, while insoluble tau increased with aging. Synaptic proteins were reduced as insoluble tau increased. Taken together, these findings suggest that levels of soluble and insoluble tau are indicative of overall levels of tau phosphorylation, and may be useful markers to evaluate the effects of anti-tau therapeutic strategies in vivo.